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Specification 
Title of the Invention 
Broadcasting Control System and Method 
in ATM Ring Network 

5 

Background of the Invention 

The present invention relates to a 
broadcasting control system and broadcasting control 
method in an ATM (Asynchronous Transfer Mode) ring 
10 network. 

Conventionally, in an ATM ring network system, 
a plurality of nodes (#1 to #n) 2-1 to 2-n are connected 
into a ring shape, as shown in Fig. 4. In this 
arrangement, when a control user cell (to be referred to 

15 as a cell hereinafter) B is sent from the node 2-1, each 
of the nodes 2-2 to 2-n generates one response cell C in 
response to the cell B, so the number of response cells 
C increases toward the downstream. 

Each of the above-described response cells C 

20 has a No (identification data) CI of itself, e.g., a 
node No or VPI (Virtual Path Identifier) value in the 
payload, as shown in Fig. 6. The node 2-1 as a parent 
control node confirms the response states of the nodes 
2-2 to 2-n on the basis of response data C2 in the 

25 payload. 

Fig. 5 shows each of the nodes 2-1 to 2-n. 
Referring to Fig. 5, each of the nodes 2-2 to 2-n 
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comprises an ATM switch (ATM SW) 21, a user cell 
receiving section 22 for receiving a cell branched from 
the ATM switch 21, a user cell transmitting section 23 
for transmitting a cell through the ATM switch 21, and 
an MPU (Micro Processing Unit) 24 for transmitting 
response data to the user cell transmitting section 23 
on the basis of control data output from the user cell 
receiving section 22. Reference numeral 201 denotes an 
upstream transmission line; and 202, a downstream 
transmission line . 

When an ATM cell containing control data is 
broadcast from the node 2-1 for control, the ATM switch 
21 in each of the nodes 2-2 to 2-n branches a cell. In 
addition, in each of the nodes 2-2 to 2-n, an ATM cell 
containing response data generated by the user cell 
transmitting section 23 is sent to the node 2-1 through 
the ATM switch 21. 

In the above-described conventional ATM ring 
network system, since n-1 response cells C as shown in 
Fig. 6 are almost simultaneously generated for one 
broadcasting from a node, the user cell receiving 
section of each node is required to have high processing 
performance. For this reason, the ATM ring network 
system itself becomes uneconomical. 

For example, the ITU recommendations 1.630 are 
defined for ATM switching as recommendations for a 1 : 1 
system. However, a 1 : n system is a subject for future 



examination and has not been standardized yet. 
Summary of the Invention 

It is an object of the present invention to 
provide a broadcasting control system and method in an 
ATM ring network, which can build an economical system. 

In order to achieve the above object, 
according to the present invention, there is provided a 
broadcasting control system in an ATM ring network in 
which a control cell containing control information is 
transmitted by ATM (Asynchronous Transfer Mode) between 
a plurality of nodes connected into a ring shape, each 
of the nodes comprising receiving means for receiving a 
control cell from an upstream node, and transmitting 
means for writing response information of the self node 
for the control information contained in the received 
control cell in an area corresponding to the self node 
in the control cell and transmitting the control cell to 
a downstream node. 

Brief Description of the Drawings 

Fig. 1 is a block diagram showing an ATM ring 
network system according to an embodiment of the present 
invention; 

Fig. 2 is a block diagram showing each of 
nodes shown in Fig. 1; 

Fig. 3 is a view showing the structure of a 
control user cell shown in Fig. 1; 

Fig. 4 is a block diagram showing a 



conventional ATM ring network system; 

Fig. 5 is a block diagram showing each of 
nodes shown in Fig. 4; and 

Fig. 6 is a view showing the structure of a 
response cell shown in Fig. 4. 
Description of the Preferred Embodiment 

The present invention will be described below 
in detail with reference to the accompanying drawings. 

Fig. 1 shows an ATM ring network system 
according to an embodiment of the present invention. 
Referring to Fig. 1, the ATM ring network system of this 
embodiment has a plurality of nodes (#1 to #n) 1-1 to 
1-n connected into a ring shape. For the descriptive 
convenience, the nodes 1-1 to 1-n are assigned VPI 
values 1 to n, respectively. Upstream and downstream 
transmission lines 101 and 102 are connected to the 
nodes 1-1 to 1-n. 

A control user cell (to be referred to as a 
cell hereinafter) Al sent from the node 1-1 is input to 
the node 1-2 through the downstream transmission line 
102. The node 1-2 rewrites a data portion related to 
itself in the received cell Al to response data and 
sends a rewritten cell A2 to the downstream node 1-3. 

Upon receiving the cell A2, the node 1-3 
rewrites the response data and sends the rewritten cell 
A3 to the downstream. Subsequently, the nodes 1-4 to 
1-n repeat the same operation as described above, and 



finally, a cell An is sent from the node 1-n to the node 
1-1. Thus, all data in the cell Al are rewritten to 
response data (cells A2 to An) by the nodes 1-2 to 1-n 
and finally terminated at the node 1-1 and the response 
data are detected. 

Fig. 2 shows each of nodes 1-1 to 1-n shown in 
Fig. 1. Referring to Fig. 2, each of the nodes 1-1 to 
1-n comprises an ATM switch (ATM SW) 11 for terminating 
a cell input from the upstream transmission line 101, a 
user cell receiving section 12 for receiving and 
transferring the cell terminated by the ATM switch 11, a 
user cell transmitting section 13 for outputting a 
response cell to the downstream transmission line 102 
through the ATM switch 11 in response to the cell 
transferred from the user cell receiving section 12, and 
an line control MPU 14 for receiving control data output 
from the user cell receiving section 12 and outputting 
response data to the user cell transmitting section 13. 

Fig. 3 shows the structure of the 
above-described cells Al to An. Referring to Fig. 3, 
the cells Al to An comprise a broadcasting control data 
portion 21, a plurality of flags (F) 22 representing the 
end of reception in units of nodes, and a plurality of 
response message portions 23 corresponding to the nodes. 
The cells Al to An contain the flags 22 and response 
message portions 23 in number equal to the number n-1 of 
control target nodes. 



The operation of the above-described ATM ring 
network system will be described next. For the 1-bit 
flag 22, "0" represents control, and "1" represents 
response. 

5 For control by broadcasting, control data is 

generated by the user cell receiving section 12 of the 
node 1-1 and output to the user cell transmitting 
section 13 through the MPU 14. The user cell 
transmitting section 13 writes the control data from the 
y3 10 MPU 14 to the broadcasting control data portion 21 to 

yj assemble the cell Al, and outputs the assembled cell Al 

m\ to the downstream transmission line 102 through the ATM 

n switch 11. Thus, the cell Al is transferred to the node 

j\ 1-2 through the downstream transmission line 102. At 

It' 15 this time, all the flags 22 have logic "0". 

? £j The cell Al received by the node 1-2 is 

Q received by the user cell receiving section 12 through 

the ATM switch 11. The user cell receiving section 12 
of the node 1-2 outputs the control data written in the 
20 broadcasting control data portion 21 of the received 

cell A to the MPU 14 and directly transfers the received 
cell Al to the user cell transmitting section 13. 

In the node 1-2, the MPU 14 executes control 
in the device in accordance with the received control 
25 data and outputs the control result to the user cell 

transmitting section 13 as response data. The user cell 
transmitting section 13 rewrites the flag 22 
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corresponding to its own VPI value to "1" and rewrites 
the response message portion 23 to the response data 
received from the MPU 14, thereby generating the cell A2 . 
After that, the cell A2 is transferred to the node 1-3 
as a downstream device through the ATM switch 11. 

The above processing operation is sequentially 
repeatedly executed by the nodes 1-3 to 1-n until the 
node 1-1 receives the cell An from the node 1-n. 

In the node 1-1, the cell An from the node 1-n 
through the upstream transmission line 101 is received 
by the user cell receiving section 12 through the ATM 
switch 11, and the contents of the flags 22 and response 
message portions 23 corresponding to the nodes 1-2 to 
1-n, respectively, in the cell An are confirmed. 

According to this embodiment, only one kind of 
control user cell A need be detected and generated 
independently of the number of control target nodes. 
Hence, the number of nodes of a constructable network is 
irrelevant to the performance of the ATM cell 
disassemble/generation function, and an economical 
system can be built. That is, as compared to the 
conventional case wherein response cells are 
individually generated and transferred to the control 
source by the nodes, the dependence on the performance 
of the ATM cell disassemble/generation function is small 
and an economical control function can be realized. 
Note that the present invention can also be applied as 



an alarm polling scheme. 

As has been described above, according to the 
present invention, in an ATM ring network system in 
which an ATM user cell is transmitted between a 
plurality of nodes connected into a ring shape in an 
asynchronous transfer mode, when each of the plurality 
of nodes is to operate the remaining nodes in accordance 
with control information, a control cell containing the 
control information is transmitted to the remaining 
nodes by broadcasting, and upon receiving the control 
cell containing the control information from another 
node, a portion of- the control cell, which corresponds 
to the self station, is rewritten to the response 
contents of the self station, and the cell is 
transmitted to the downstream, thereby building an 
economical system. 



